"ffc  fILE/mpT 


AD-A216  688 


v-.:rr-j  .\wrwrv:  Jf.r.*  n-.-fv  ‘**vr « «vfc*frjrr» »?/-■*  wv  */£jef  H.vtv».,^wgirjrift«y» 

.‘CRT  DCCU Viiir^TATiC';  PAGE 


I  '  '  ?*F?r  W<1  for  -trg  :  - -  „ -  „* . 

1  fli-^^ic:;‘vT.ii=Uod^  ’ 

* 

i •;.  vj‘*.-;r,vi  4  mC-A.vjA "-CN  -s-^«  “  v-v«9  2. 


m 

nrs35Krv?| 


afosr-TK*  7$ 


.  j  .  .  Vi  j  JAT«C‘<  o.  is:,2i  V' 

J  /  *  ;.« 

Dept,  of  Applied  Physics  ; 

i .;.  -  X  ~  ^  €  E3  c.:y  : '  - .v  «r.a  .v.V 

Stanford  University 
Stanford,  California  94305 


i  V*  M5C  -  ' 3.  '.A  Ve  .  > 


*„;v:  *-  =  M-.CrCNS 

AFosi _ 

^'An  i  a-S  "1  \p 


I  II  ^JpifCJOiL'J 


|  Directorate  of  Electronic  & 
i  Solid  State  Sciences _ _ 

't.  AOZcS£  2  C.iy.  si-'.e  jo  j  Z‘.?  • 

Air  Force  Office  of  Scientific  Re; 
Bolling  AF3  Building  410 
Washington,  D.C.  20332 _ 

1  5.  F~C~V  A  z  VS \T  .SSTS'.MEST  ;C£\T7  CAT.CN  M.-MBS? 

!  T'.a  a/.  TQ-fa-C-r  * 


-  *-  r  ~  -  —  n  c 


Supercor.cucting 
s  %  Junctions 


(.neap- 


a3oi. 


-  <C^ 

“  WJ 


lehaile  f?I^ _ _ _ 

~ :  X/-3-W-0 5  _ A' 


.-.reuse  1935 


.  •  .  ; 

.  •  >  ; 

: .  1  :-a 

/ 

{ 

•  -- -  V£  •  ..<•*  v  •:  c  .v-'  j  j  *’■  }  ;t-<  ^n'r- 

/Thin  Films,  Superconductivity,  Vapor  deposition, 


_ |A  A15  Structures,  Metastable  chases _ i 

,  «;■*'  it;;  .»»  v<5  ^  tir.ti  :ul  n  .'<•*>  t*ic«**i 

''  i  ...  1 

The  important  issue  of  how  the  superconducting  transition  temperature  5 
T  \  in  disordered  systems  changes  near  the  M-I  transition  where  strong  j 

localization  (k(,\l  1)  is  expected  has  been  studied  in  the  Mc-Ge  system.  \ 

In  the  high  Mo  concentration,  which  is  in  the  weakly  localized  regime  _  ^4 

T  ) decreases  linearly  with  decreasing  Mo  concentration  from  T.S1!!  1 

(7S  at. 3  Mo)  at  a  rate  of  '■  0.18°  K/at.%  Mo.  In  this  region  the  ratio  J 

of  electron-phonon  coupling  constant  X  to  the  bare  density  of  states  | 

::/\(0)  is  constant,  which  is  consistent  with  the  Varma-Dyncs  tight-binding 
:./del.  An  extrapolation  of  the  linear  behavior  of  T  in  this  regime 
"ields  the  disappearance  of  T/  \  near  35  at. 5  Mo.  However ,  measurements 
show  that  Ty  \  exists  down  to  lS.5  at. 3  Mo.  A  non-superconducting  metallic 
chase  is  found  to  exist  between  13.5  at  10.!  at. 3  Mo  at  which  concentration 
she  insulating  phase  occurs.  — "ft/XHlif 
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Abstract  (Cent.) 


Superconductivity  in  very  thin  films  of  niobium  has  been 
investigated.  By  use  of  the  ion  gun  which  has,  been  installed  in 
the  evaporator  it  has  been  possible  to  identify  3  separate  mechanisms 
which  contribute  to  the  reduction  in  T  as  the  film  thickness  is 
decreased,  namely  lifetime  broadening , cproximity  effect  and  localization 
Then  upon  elimination  of  the  first  two,  the  effect  of  localization 
in  the  weakly  localized  limit  is  found  to  agree  quantitatively 
with  theory  except  for  <  15  S  where  the  fall  off  of  T  is  less 
than  expected. 

A  small  single  grid  ion  source  has  been  constructed  in  order 
to  promote  the  growth  of  metastable  films  at  low  temperatures.  A 
high  flux  of  Ni  at  energies  as  low  as  20  eV  has  been  achieved.  Studies 
indicate  that  the  ion  beam  promotes  the  growth  of  single  crystal 
A15  compounds  at  lower  temperatures.  Preliminary  studies  on  the 
growth  of  trar.sitor  metal  nitrides  have  been  initiated. 


as  been  made  on  a  new  ultra  high  vacuum  M.E.E.  evaporator 
cted  at  Stanford  with  funds  from  the  DOD  Instrumentation 
sndor  has  been  selected  and  a  purchase  order  made  for  the 
of  the  ioad-lcck/transf er  arm  and  substrate  ccnf iguration 
.cst  sensitive  and  critical  part  of  cur  unique  concept 
ng  and  transferring  the  complete  substrate  configuration 
of  the  evaporation  chamber.  Sputtering  of  molybdenum 
,o  the  disassembled  parts  -  balls,  races,  and  retainers 


as  the  first  steo  in  imtrovinc  the  reliability  of  the 


ngs  used  in  the  present  method  of  evaporation  rate  control. 
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